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I 

A£GC^A7GAATA7GCAAA7C C7C7GAA7CTACA7GGTAAATATAGGTTTGTCTATACCA 
10 2C 30 40 50 60 

OUUlCAGAAAAACATGAGArCACAGTrCTCTCTACAGTTACTO 

70 80 90 100 110 120 

MGWSCI II/FZ.VATAT 
CATGGGATGGAGC TGTA7CATCCTCTTCTTGG 7AGCAACAGCTACAGC7AAGGGGCTCAC 
130 140 150 160 170 180 

AG7AGCAGGC7TGAGG7 77 GGACA7A7A7A7GGG7GACAATGACATCCACTTTGCCTTTC 
19C 200 210 220 230 240 

PstI 

1 5t - 10 

GVHS -QVOLQESGPG LVRP 
TCTCCACAGGTGrCCACrCCCAGGTCCAA^SCo^GAGAGCGGTCCAGGTCTTGTGAGAC 
250 250 27C 280 290 300 

CDR1 

15 2: 25 30 

SQTLSLTCTVSGSTFSSrWM 
CTAGCCAGAC 7C7GAGC rTGACCTGCACCGTGTCtGGCAGCACCrrCAGCAGCTACTGGA 
31C 320 330 34C 350 360 

CDR2 

35 4C - 45 50 

JfWVRQPPGRGLEWIGflJDFN 
7GCAC7GGG7GA3AC ASC7ACCTGSAC 3AGG7CTTGAG7GGATTGGAAGGATTGATCCTA 
370 380 390 400 410 420 

55 €0 65 70 

SGGTKYNZXFKSRVTMZVDT 
A7AG 7GG7GG 7AC 7AAG7 ACAA7GAGAAG 7TCAAGAGCAGAGTGACAATGCTGGTAGACA 
430 440 450 460 470 480 

75 90 85 90 

S K U Q F 5 LRLSSVT AADTAVY 
CCAGCAAGAACCAGTTCAGCCtGAGAri'CAGCAGCGTGACAGCCGCCGACACCGCGGTCT 
490 SCO 510 520 530 540 

CDR3 

95 100 105 110 

YCAR YD YYGSSYFD yWGQGT 
A7TA7VGTGCAAGA7AC 3ATTAC7ACGG7AG7AGCTACTT7GAC7ACTGGGGCCAAGGGA 
550 560 570 580 590 ' 600 

BscEII 
115 I 120 
T V T V S S 
CCACflGTC ACCSTCTC CTCAGGTGACTCC TTACAACCTCTCTCTTC TATTCAGCTTAAAT 
610 620 630 640 650 660 

AGATTTTACTGCArTTGTTGGGGGGGAAAr G TGTGTATCTGAATTTCAGGTCATGAAGGA 
670 680 690 700 710 720 

CTAGGGACACCTTGGGAGTCAGAAAGGGTCATTGGGAGCCCGGGCTt^TGCAGACAGACA 
730 740 750 760 770 780 

BamHI 

77C7CAGC7CCCAGAC777A7GGCCAGAGA7T7A7AG ■ f+> 

790 ez: 310 rib. O 
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Ml? WPfTRl 



AAft~~~ AT 1 J^AAT&*^ ~ aa^~~r'~.~~Y^AA T*-~T*y!ATytTAAATATA?V~ "'T^T-LTATA^^A 
38 48 58 68 78 88 



I^CATGAGArCACAGrTCrCTCTACASTTACTGAGCACACAGGACCTCAC 
98 ICS 113 123 138 148 



MGWSCI IZ.FLVATAT 
CATGGGATGGAGCTG7ATCATCCTCTTCTT3GTA3CAACAGC7ACAGGTAAGGGGCTCAC 
158 163 178 188 198 208 



A3TAGCA3GCrrGAGG?CTGGACATATArAr3G3T3A-CRAT3RCA7CCA C ITT G CCTTTC 
218 229 238 248 258 268 



: i 10 

GVHSDISLTOSPSSLSAS 
;ACAGGrGrCCACrCCGACArC2a2ZZ^CrCAGAGCCCAAGCAGCCTGAGCGCCA 
273 235 255 3Ce 318 328 



15 2C 25 ? ~ 30 

V G D R V T 1TZRA5GSZHNYLA 
GCG7GGG7GACAGAG7GACCATZACC737A-3A3C^GCGG?AACATCCACAACTACCTGG 
338 34S 355 368 378 388 

CDR2 

35 4C 45 50 

WYCQKPGKAPXLLIY Y T T T L 
C77 GGTACCA 3CAGAAGC CAGGTAAG GCTC ZAAAGC7GC TG ATCTAC TAGAC GACCACCC 
398 408 418 428 438 448 



55 6C 63 70 

A £ G V ? SRFSG3GSGTDFTFT 
7GGCT GACGGTG 7G CC AAGCAG A77CAGCGG7AGC GG 7AGC GG7ACC GACTTCACCTTCA 
458 468 478 488 498 S08 

CDR3 

75 80 85 90 

I SSLQPEDIATYYCOHTWSr 
CCA7CAGCAGCCTCCAGCCAGAGGACA7CGCCACC7ACTACTGCCAGCACTTCTGGAGCA 
518 528 538 548 558 568 



Bel I (requires dam" host) 

I . 

95 100 105 108 

PR TFGQGTKVVIKR 
CCCCAAGGACGTTCGGCCAAGGGACCAAGGTGG22AZZAAACGTGAGTAGAATTTAAACr 
578 588 598 608 618 628 
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Sequence of MBrl VH 

Splice -1 
i 3 V H S 
AGGTGTCCACTCC 

i ?st: 10 20 

Q V Q L Q ES GTELASPGASVTL 

CAt^CCAACTGC^^T^^^^ 
VH1BACK SITE 

30 ot; . ^ 40 

S C K A S G Y T F TIP H T I Nl W V K K R 
T C CT GCAAGGCTT CT GGCT ACACATTT ACT GAC CAT ATT AT AAATT GGGT AAAAAAGAGG 

, SI CDR2 

PGQG1EWIG IRTY PVSGVT N Yl 
C CT GGACAGGGC CTT GAGT GGATTGGAAGGATTTAT CCAGTAAGTGGTGT AACT AACTAC 
6 ft C2?2 if 7C 

| N - v r y Gl K A 7 r S V D R, S S N T V Y 
AAT CAAAAATT CAT 3GGCAAGGC CACATT CT CT GTAGACC GGT C CTC CAACACAGT GTAC 
80 82A 3 C 33 90 , 

m •/ L N S LTSEDPAVYYCGR L5 U 

AT GGT GTT GAACA GT CT GACAT CT GAGGACC CT GCT GT CT ATT ACT GTGGAAGGGGCTTT 

: 3 BstEC I Splice 

I s "r " "d y! w g q g t t v t v s s 

GATTTT GACTA C T GG-G GC CAA GGGAC CAC GGT CAC C o T C TC CTCAG vj ■> 

VH1FCR SITE 



Sequence of MSrl VK 

Splice -1 
4 G V H s 
AGGTGTCCACTCC 

1 PvuII 10 20 

D I Q • TQSPPSLTVSVGERVT 

GACATTCA^T^A^C^GTCTCCA CCATCCCTGftCTGTGT^ 
VK13ACX SITE 

( 2-a b c d e r ma; 

ISC IKSN ONLLWSGWRRYCLGJ 
AT CAGTTGCAAAT C CAAT CAGAAT CTTTTAT GGAGTGGAAACCGAAGGTACTGTTTGGGC 
35 40 50 CDF2 

WHQWKPGQTPTPLIT I W T S D R I 
T GGCACCAGTGGAAAC CAGGGCAAACTC CTAC ACC GTTGATCACCTGGACATCTGATAGG 

, 60 70 

I F sl GVPDRF IGSGSVTDFTLT 
TTCTCTGGAGTCCCTGATCGTTTCATAGGCAGTGGATCTGTGACAGATTTCACTCTGACC 
80 90 CDR3 

ISSVQAEDVAVYFCQ I Q H L D LI 
ATCAGCAGTGTGCAGGCTGAAGATGTGGCAGTTTATTTCTGTCAGCAACATTTGGACCTT 

95 100 Bglll/Bcll Splice 

I P Y Tl F G G G T X i* si x I 
CCGTACACGTTCGGAGG GGGGACCAAGCTGGAGATCAAACG TGAG 

VK1FOR SITE 
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a: ~ ? 3 s c s i s ire sytgy s : 

a: 5 ?s i vx? s s s ir 17c s : tg r ? : 
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?VlVArrCjS13 
PC17AP3GS1S 
PC1YAPSCS13 
PGlYArSGSIS 
PGlYArSCjSlS 
?G1YG?3GS13 
?V1YA?3CJS1S 
PGlVArSCSLS 




SYGYH 
SYG"." 
SYGYH 
SYGVH 
5YAI3 
SYAI3 
SYGVj- 

sygvt, 

SYGVr: 
SYGV- 
SY" 



w.-.:=?gkgi:wig 
w\-;3?gkgi*>ig 
wy?.:??gkg:^**ig 

WVSCSPGKSlZiilG 
V^G=?G:<31Z*1G 
WVRC??3KG1ZW1G 
WV3C??GKGIZ**1G 
WV3G??GKG1ZW»* 



WV?GS?GXGltWlG 
WVSCS?GXS1£W-G 



:wagg:tnynsaiks 
■:s 



■*:W7GGG7NYNSA1KS 
.'IW7GGG7NYNSALKS 

vrWGGGSTNYNSAlKS. 

fSGGSTGYNAA/rS 
V:WAGGST> 

.*:wgvgs 



KABAT 1IA 



? I r .*? = GV 3 VX : 3 GX33G Y 7" 7 
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:37YYGGASYNC-KrXG 
:37YY3CASYNCKFX: 



KABAT 

a:: 
=:- 

g:? 

3:2 
z:~ 

GCr 

g;: 
2 5:: 9 
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AZ 1 GA3VV. 137 >* A3 GY777 
All vy?GA3V:o:37>.A3GY7r7 
AIl\y.?GAS7V.lSG:<ASGY7r7 
AT 17X? GA S IK 1 3 Z XA5 G Y 7 " 
A 3 l'.*X? GAS*.7-CX S G KAS G Y 7 * 7 
? Z 1 YX? G A S VY 1 3 G I<A 3 G Y 7T 7 
AIlY^GASVV.l; 



PElVyjGASVXIS 
A£lT<?GAS'.-y-.'33KASGY7T7 

AZ I - "<? GAS YXX3 G XA3 G Y 7? 7 
7tl^;<?GASVKlSGXASGY7F7 
A£ 1* .75 GASVXISGXAS GY777 
AZ l'."G? GASV7.1 3GXASGY7T7 
?I1 -J?G7S'^SG:<ASGY7rr 

az i .:<? gas vrcs z :<asg y 7-7 

A£ 1 "5 G S SYX 1 SGXG SYr.ATX 
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A i; PE7GCTA YNQKTKG 
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r : :-:? s d s dtny nqkf kg 
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s:g?scse7hynqktkd 
zigpsssytnyn'xvcc 
gifpasgs iyynemhkd 
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1 1 RNKANG Y7TE Y SAS'/KG 
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GG1VG? GG 3 1S13G AASG"7r 3 

GClVCrGGSiaiSCAASSrrrS SYA«£ 

GG1V:? GE 3WK1 5CV ICJC »*** • • • • • 

GGlVGrGGS^RlSGAASG"7r3 SYAMS 
GGlVCrGISlKlSCrSNTYV:? 

GG1.-KP GG 3 1X13 GAASGr7r 3 SYGT^S 



>--=GAi:ZKGl£V»VA 
WV? VA 
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wva •A?zy.cir*'<'z 
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7A7**r.A= 
CAS 

-7I2TArr^CA= 



a:s:7s:7sx:;c" 



rsNv*:c-rA^ 

3aiXlG?W7AY 



VSSSYI5>C? 



9/ 0 77 96 0 0 5 



sis : s xr 7 s ksc'.t nee* 3 : :t::ta'.^ y ca> 

*1S I S X- NS :<S y.T'SWNS 2 ta: y yca= 
RLS 1 3X2NS XSCjVF 1KXN 511/17. - 7AYY Y CAX 
RLS I S iC N S XSC'^riOCJS 1 SA2C 7Ar Y YCA? 
RLS I SSCN S XSCAT 1KMNS i™ : 7 AM? yca : 

ais : s iCN s xscvr iweis :ztz z tas y ycas 

aLS:SK2NSXSCATlX>WSi;7337A»YYCA? 

RLs:sttxsr.5Z'~Ly>!ss iztzz tayyyza? 

a 1 5 : s xr. n s x s cy? i see; s i ; 73 z 7 amy y ca? 

R IS I S X2 N S X 3 C'-T ~ XMS S L 2>AT C TA I Y Y ; A? 
SIS I SKI S3 XSC* ~ 1X>S3 ICTT" 7A>fYYCA>' 
R1S:SX2SSXSC/* 



•iGZaSGYF-Y 
NCGYY 
1SPGYAJCY 
KBCY3 YDRCYYYAMT Y 
YYDGSFrAY 
IGYYYTAY 
IYY3GSSSYYASCY 
12 . ?s 
2; : 
29 : 
37 : 
32 : 




:<A7>r 
:<A7>r 



yixss57.v:xii*=: 

■"XSSS7A: 



:SAV:YCA= 



xa7 itvc x s 3 3 7A - r: : i s 3 1 7 3 3 v.-r y c\- =si7irA>c* 

XA7.r.*:7-3S7A:^:L53L7ii:SA-.^Y:A? YY 3NYT3Y 

xa " ity: x? s s 7A: y c i s s 1 7 s s: s avy y : a? ? nwz h y y y zyz v 

XA717\~X3337Ary;i33173£C3A.^YC71 1YYYA>CY 

XA71T-7.73 5S7AY. V !C;13 3 17527 SAVY YCA_ = . S3GYZY 

XA717YDXS337AYMC13S17Si;iSAVYYC7: GAARA7NAY 

XA7ir^7K3S37AY>*:L33173I3SA , .^YCA= 3GFAY 

XA7--r--73337AY^lSS-73i:SA'.^YCAS S?>CY 

KA7ir.-:<SSS7AY^C"-33L7SI2SA\"YYCA: £V?5GrYA77Y 

XA71T/IX333T/Y1I13517SCZSAVYYCA? y.7YY33SlW?AY 

XA7L"KS337AY>:7133173i:3A'.-rYCA>-. 77V.*A."Y 

XA71T " X 3 3 3 7A YV:: *-3 3 17 S E7 SAVY YCA? X?— YS7Y"- H 

ya Tir.zxssiTA r^zLSSi T5ZZSA;rYZA= tztifa y 

?AA «A ;C TSSS 7A /yrZlSSL TSZZ TA 'SYTZZ ' 24-1. 

XA71-'CX=Sr7AYX71SS17SiZSASYYCA= 5 r.z . 

XA717AN7SSS7A?r<I133173t::SAVYYCA? 22 r.Z . 

KA71"733373.'^:i33173i:SAVYYCA= 15 r * . 



Ps.gene 
Ps 



Ur.or< 



^r7:SS:N3C3:iri^;Al?A£3SA7YYCA= YXZIGAJCY 
^-7:3?rNS7 : S:iri:>e;A-AAX7SA7YYCA= GYYYDGSYYAJCY 

^"7:3^CS3C3:i^lCr<NAlSA£C3A7YYCA= 23 r.i . Ur.oroauctive 



:7A.YYYCA= 

tf; : sasrrrzy-i r; swss ipsrr tal yyzaf 
rt ttsrzssx:-: ylcxss lrazz ta .-tyzaz 
rft: SRCS'S kstl yl c&ss lrazz ta vy yza* 
rti: 



RTTZ SRZSSX-L Yl ZX:S LPAZZ TA '."YYZAy 

rf: zsfzstzztl yl zhsslrszz tal yyza? 

Rr7:S-CSAX:;71Yl^£3i:<SI37AXYYCA= 



AKTHIYTZY 
REZWESRLDCOV 

RGLzwrs? 

PNYCSSPTZY 

SY 
43 r.-. 
29 r.t. 
35 nt. 



Ps.gar, 

Ps.gona/l'r.pr 
Ps.g»r.o/L 
'Jnorciuc-ive 



Si*7:31Cr5XSS\^13?e;31. : ^A£375:^C7G 3C r.t. 



Unoroeuctiv« 



XA717A7X333r-:y£13?173i:SA*.^rCA,- HIISCSSC-YA."- : 

FIG. 10b 
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CPB 2 



1CABAT HUMAN VH1 



HACXF2G 
3YAQKFCC 

RABAT HUMAN Vfl2 

KS 
SLKS 



STS7AYMZLRSLRS E3TAWYCAR 
?. VT I RR.HX S T S T A Y i<Z LS S LRS E 2 7 A VY Y CAR 
RVrMTRNTS:STAT?SlSSLRSE27AVYYCAR 



RVT:SVD7SKNQF5~<lSr«'7AA0TAVYYCAR 
RVT I SVDTSKNQF S IK^ SVTAADTAVY YCAR 
RLSISCSTSSWCFSLSCSSVrAADTAVYYCAR 
ESTSTAYKE1SSLRSEOTAVYYCAR 



GEGWD.'iFDY 

CSRYGYDCSGYYYL 

LAHFSGSPVDWFDP 



GGWPAAIMDV 
MARYYDFWSGYSAYYDY 
HRNWGSPVHFDY 
OSYGOYGGHY 



KABAT HUMAN VH3 

ISYITSSSSYTNYADSVKG 
SVKG 
YAOSVKG 
YYADSVRO 
DSVKG 

VSAISGSGGSTYYADSVXG 
AVI S YDGSNKYYADSVKG 
GAVISYDGSNKY YAOSVKG 

QYAASVKG 

KNOWN FAMILY 



RTTISRDNAKNSLYLOMNSLRArJDTAVYYCAR 
RFTISROOSKSIAYLQVNSLKTEOTAVYYCTR 
RFTISRDNAKNSLFLQMSSLRAEDTAFYYCAR 
RFT I SRDNSKNTLY LQKNS LRAEDTAVY YCAK 
RFTISRDNAKNSLYLQMNSLRDEDTAVYYCAK 
RFT I S RDNP KNTLYLQKNS LRS EOTAVY YCAR 
RFT I SRONSKNTLYLQMNS LRAEOTAVYYCAR 
RfTISRDNSKNTLYLQMNSLRAXDTAVYYCAS 
AKNSLY LQMNS LRAEDTAVY YCVR 
RFTISRDDSKNSLYICt^JSLNTEDTAVYYCVR 



AVYYCAR 
TAMYYCAR 



DGRFGTYSPSDY 
TIYYDSSGYPYW 
GIALOAFOI 

53 NT. UNPROD REARR 

OHSGTGGGGSGSYF 

KDNLWFDP 

DLGGRGWWPAPGGRS I YYYGMDV 

LEGIGTIYYYGMDV 

DOSSSWPKHFQH 

SGWPYLOY 



OPRIAARPDYYY.YMOV 
GAEWEPTARYYYCLNV 



FIG. 11 
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gek2gssvk7scka3gy7f7 
qvqlqe:g?r73ease7lslicavsgdsis 
-qvqlqesg?glvk»se7lsl7c7vsggsis 

GY7T7 

QVQLQESGPGLVKpSETLSLYCAVSGDSIS 
GPRLGEASE7LSL7CTVSGGS I S 
QVCL3E53PGLVKDSE7LSL7C7VSGGSI3 
LSLICAVSGSSIS 
SE7LSL7CAVYGGSFS 
CVCLVQSGAEVIOTGASVKVSCKASGYTFT 
SE7LSLICAVSGDSIS 
SRAC7GEASE7LSL7CTVSGGSIS 
CPL7C7VS GGSVS SGS 
GLVKPSE7LSL7C7VSGGSI5 
SFETLSLICAVSGCSIS 
QVCLVQ S GASVKKr G 3 SVKVS CKAS GG7F S 
QV^LQCWGAGLLK? SS7LSL7CAVY 3GSFS 
CL-L2ES3P3LVKPSE7LSL7CTVSGGSIS 
GPGLYK? S CTLSL7C7VSGGS Z £ 



SYYWS 



GYYWS 



'WMRQAPGCRLSWMG 
WVRQP PGKGLEWI G 
WI r qpoGKGLEWI G 
WVRQDHAQGLEWMG 
WVRCPPGKGLEWIG 
WIRQP? GKGLEWI G 
WI RQP P GKGLEWI G 
WVRQPPGKGLEWIG 
WI RQPP GKGLEWI G 
WVRCVLAQGLEWMG 
WVRQPPGKGLEWIG 
WI RQ? PGKGLEWI G 
WIRQP P GKGLEWI G 
WI GSPpGKGLEWI G 
WVRQP P GKGLEWI G 
WVRQAPGQGLEWMG 
WIRQPPGKGLEWIG 
WIRQPPGKGLEWIG 
WIRQNPGKC 



- ir.dicazes szcp coder. ( unsure 
• seq--er.ee terr;cr.a-es iue tc ir.- 
lower case der.c-es frame shift 



as sequence remains in f: 
err.al "restriction site 



: 



w:say:;g:;tvyaqklc3 
wi:;agng::tky sqklog 
eik:-:5GS7Vyn?slks 

RIY7S3S7NYNPSLKS 
LVCPSDGSTSYAQKTCA 

E I N H £ G S 7NYN? S LKS 
YIYYSGS7NYNPSLKS 
EIHHSGSTYYNPSLKS 

LVCFSDGS7SYAQKFQA 
EIHHSGSTYYNPSLKS 
S I YYSGS7YYNP SLKS 
YIYYSGS7NYT 
RIY7SGS7NY1 
EIHHSGS7YYNPSLK3 
RI IP ILGI ANYAQKFQG 



YIYYSGS7YYNPSLKS 



— ^ ^ ^ jEB| s 

RV7I^7SAS7AYMQL3SLRSED7AVYYCAR DTVSS 
RITMSVDTSKNQFYLKLSS • 

RVTISVDTSKNQFSLKLSSV7AAD7AVYYCAR DTVSS . 
RVTI7RDTSMS7AYMELSSLRSEDTAKYYCAR' DTVSS 
RITMSVDTSKNQFYLKLSS • 
RVTISVDTSKNQFSLKLSS • 

RITMSVD7SKNQFYLKLSS • 

RVTISVDTSKNQFSLKLSSV7AAD7AVYYCAR DTVSS 
RVTI7RD7SMS7AYMELSSLFSED7AMYYCAR DTVSS 
RITMSVDTSra^QFYLI^SS • 
RVTTPVDTSIQ^QF SLJQLSS • 

RVTISVD7SKNQFSLKLSSV7AAD7AVYYCAR DTVSS 
RVTMSVD7SIOJQFSLKLSS • 
RI7MSVD7SKNQFYLIO.SS • 

RVTI7ADKSTS7AYMELSSLRSED7AVYYCAR DTVS 
RVTISVDTSKNQFSLKLSS • 
RVTI SVDTSKNCF SLKLS S • 

RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR DTVSS 



FIG. 12 



7:C r iTU THE £ - 



PCT/GB89/01344 

0779 6 3 05 




pSWl 

Hindi! I si-e AAGCTT 

MK YLLPTAA 
GGAT 3CAAATTCTATTTCAAG-3AGACAGTCATAATGAAATACCTAT7GC CTACGGCAGCC 
i: 2C 30 40 50 60 



A* Originally FIX 



A3L-LLAAQPAMAQVQLQES 
GC T G 3ATT 3 TT ATT A C T C GC TG C C C AA C GAG C GAT GG C C CAGGT GCAGCT GC AG GAGTCA 
7: SC 9C 100 113 120 



GFGLVAPSCSLSITCTVSGF 
GGACCTGGCCT 3GT jGCGC — CT -ACAGAGCGTGTCCATGACATGCACCGTCTCAGGGTTC 

14c is: • isc its . iao 



S L T 3 Y 3 V N W V R Q P ? G K G L E W 

CAGGAAAGGGTCTGGAGTGG 
IrC 2C: 210 220 23C 240 



L 3 M I W G 2 G N T D Y N S A L K S R L 

'AATTCAGCTCTCAAATCCAGACTG 
25: 26: 27C 280 290 300 



SISKDNSKS QVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
3i: 32C 330 340 350 360 



D D T A R Y Y CARERDYRLDYWG 
GATGACACAGCGAGGTACTACTGTGCCAGAGAGAGAGATTArAGGCTTGACTACTGGGGC 
370 380 390 400 410 420 



QGTTVTVSS Smal 
O^GGCACCACGGTCACCGTCTCCTCATAATAAGAGCTATi^SSSCTAAGCTCGAATTC 
430 440 450 460 470 480 



FIG. 13 



SUBSTITUTE SHEET 



A4 Originally Fll 



pSW2 

Hindi! I AAGCTT 



]3 A 



07796805 

23 



MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGA3A 0AG7 CA7AA7 3AAATA3 CTA7TGC CTAC GGCAGC C 
10 2C 3C 40 50 6C 



.-AGLLLLAA£?A MAQVQLQES 
GC7GGA7TGT7A7TAC7CGC7G Z GCAAC3AGC 3A7GGCCCAGG7GCAGCTGCAGGAGTCA 
70 8C 9C 100 110 120 



GP G LVA? SQ S1S Z 7 C T J/ 
GGACC7GGCC7GG7GGCGCCC7CACA3AGCC73733A7CACA7GCACCG7C7CAGGGT7C 
130 140 150 160 170 180 



S L 7 G Y G V N W Y 3 * ? ? G K G L E W 
TCA77AAC Z 3GC7A73G737AAAC7GG 3773 3C 3A3CC7CCAGGAAAGGG7CTGGAG7GG 
190 2CC 210 220 230 240 



L G M I W G 0 3 N* 7 0 V N S A L K S R L 
C T 3 G G AA 7 3A777 G G 3 G7 GA 7 3 3 AAA C A C AG A 0 7 AT AA77 C AGO T Z TCAAAT C CAGACT G 
250 26: 2"C 28C 290 30C 



S' Z SK--NSKSCVFLKMNSLHT 
AGCA7CAGCAAGGACAAC77CAA3A333AA37777C77AAAAATGAACAG7CTGCACAC7 
310 320 33C 340 350 360 



CD7ARYYCARERDYRLDY WG 
GA7GACACA3C3AGG7AC7AC7G7G33A 3AGA3A3AGA7TA7AGGCTTGAC7AC7GGGGC 
370 38C 390 400 410 420 



cgttvtvss 

CAA3GCA7 3AC 3 37CACCG707337CA7AA7AA3AGC7 'CGAA7TCGCCAAGC7TGCA7GC 
430 440 450 460 470 480 



MKYLLPTAAAG 
AAA7707A777CAAGGAGACAG73A7AA7GAAA7ACCTA77GCCTACGGCAGCCGCTGGA 
490 500 51C 520 530 540 



LLLLAAQPAMAD IVLTQS PA 
TTGTTATTACTCGCrGCCCAACCAGCGATGGCCGACATCGTCCTGACTCAGTCTCCAGCC 
550 560 570 580 590 600 



SLSASVGETVTI TCRASGNI 
TCCCT77C7GCG7CTGTGGGAGAAAC7G7CACCA7CACA7G7CGAGCAAG7GGGAATA7T 
610 620 63C 640 650 660 



H N Y Z. A W Y 3 Q K G 3 K S P Q - L V Y 
CACAA77A7T7AGCA7GG7A73A3CA3AA.ACA333AAAA7C7C37CA3C7CC7GGTC7A7 
€70 630 69: 700 710 721 



FIG. 14a 



SUBS7 



Ad Originally FU^ 



1 v 23 



Y TTT.l-AD G V ? 5 R F S G SG SGT 
TATACAACAACCrTAGCAGATGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCAGGAACA 
730 740 7£C 760 770 780 



QYSLKINSLQFEDFGSYYCQ 
CAA7A7TCTCTCAAGA7CAACAGC C7GCAAC C7GAAGATTTTGGGAG7TATTACTG7CAA 
790 800 810 820 830 840 



HFWS7PR7FGGGTKLEIKR 
CATTTTTGGAG7AC7CC7CGGACS7TCGG7GGAGGCACCAAGCTGGAAA7CAAACGGTAA 
8S0 860 870 880 890 900 



0 7 7 9 6 0 0 5 



I7CGAA77C 
910 



FIG. 14 b 



pSWIKPOLYMYC 
Hir.cilir sire AAGCTT 

M.KYLLPTAA 
GCA7GCAAA7TC7A777CAAGGAGACAG7CA7AA7GAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 

AGLLLLAAQPAMAQVQLQ 
GC7GGA77G77A77AC7CGC7GCCCAACCAGCGA7GGCCCAGGTGCAGCTGCAG 
70 80 90 100 110 PstI 

Polylir.ker 
TCTAGA GTCGAC CTCGAG 
Xbal Sail Xhol 

MYC PEPTIDE 

V T V S S gQKLI S g E D L N - * 
GGTCACCGTCTCCTCAGAACAAAAACTCATCTCAGAAGAGGATCTGAATTAATAA 
Bst-EII 

GGGC7AAGC7CGAA7TC 

FIG. 15 



A4 OrlglMlly Tll*± 



PCT7GB89/01344 



15/ 



23 



0779^3 05 



VH3 . QVQLQE S GPELVKP G AS VKMS CKAS G YTF T 

VH8 QVQLQE SGPELVKPG AS VKMSCKASGYT FT 

VH-D1.3 QVQLKESGPGLVAPSQSLSITCTVSGFSLT 



CDR1 



SYVMH 
SYVMH 
GYGVN 



WVKQKPGAGLEWIG 
WVKQKPGQGLEWIG 
WVRQPPGKGLEWLG 



50 



CDR2 



VH3 
VH8 

VH-D1. 



yinp yndgtk ynekfkg 
yinpyndgskynekfkg 
m:w gdgntdynsalks 



i i « 

KATLTSDKSSSTAYMELSSLTSEDSAVYYCAV 
KATLTAD KS SNTAYMQLS S LTSED S AVY YCAR 
RLSISKDNSKSQVFLKMNSLHTDDTARYYCAR 



94 



VH3 
VH8 

VH-D1 .3 



95 CDR3 

LLLRYFr DY 

GAWSYYAMDY 

ERDYRLDY 



113 

WGQGTTVTVSS 
WGQGTTVTVSS 
WGQGTTLTVSS 



FIG. 16 



FR1 


QVQLQESGGGLVQPGGSLRLSCAASGFTFS 




SYAMS cdri 


FR2 


WVRQAPGKGLEWVS 




AISGSGGSTYYADSVKG CDR2 


FR3 


RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAM 




WRGIATPVSFDLGYFDY CDR3 



FIG. 17 



A4 Ortglually Fl^^ 

0 7 7 9 6 0 



6 /23 



Pst: 



Bs;E: ! 



rearranged VH genes 
from immunised mouse 
spleen DNA 



pSWIHPOLYMYC 



-[ 



PStl 
-J 



CDR3 



Bs:£ 



VHD1.3 gene 




PGR amplify rearranged VH genes or 

VHD1.3. Excise VH band from gel. 
Clone into vector for expression of VH 
domains in E.coii 



— QXh 

pSWIHPOLY 



repertoire of expressed 
VH domains from spleen 



-EI 



repertoire of expressed 
VH domains with mutant 
CDR3 regions 



Assay for binding to antigen 



FIG. 18 



SUBSTITUTE SHEET 



Ad Originally FUi 



]7/ 23 077 9 68 0 5 



pSW2K?ClY 
Hindi I I AAGC77 



MKYLLP7AA 
GCA7GCAAA77C7A777CAAGGAGACAG7 GATAAT GAAA7AC C7A77G C C7AC GGCAGCC 
10 20 3C 40 50 60 

AGLLLLAAQPAMAQVQLQ 
GC73GAT7GT7A77AC7CGC7GCCCAACCAGC3A7GGCCCAGG7GCAGCTGCAG 
70 80 9C 100 110 PstI 

TCTAGA GTCGAC CTCGAG 

XUal Sail Xhol 

V T V S S . 
GGTCACC37C77C77A7AA7AAGAGC7C3AA77CGCCAAGC77GCATGC 
SS-SII 43C 44C 45C 460 470 480 

MKYZ.LPTAAAG 
Z SAG ACAG7 CATAA7 GAAA7AC 77A77GCC7AC GGCAGC CGCTGGA 
err c i: 520 S3C 540 



_ _ _ .. CPAM ADIVL7QSPA 

77377A77AC7C 3C73C C CAAC CAGC GA7 GGC C GACA7CG7CC7GAC7CAG7CTCCAGCC 
55C ■ 56C 570 58C 590 600 

SLSASVGI7V7I7CRASGNI 
-Cr-77777GC37C737G'GGAGAAAC737CACCA7CACA7G7CGAGCAAG7GGGAATAT7 
61C 62C 62C 64C 650 660 

HNY-AWYQQKQGKSPQLLVY 
CACAA77A777AGCA7GG7A7CAGCAGAAACAGGGAAAA7C7CCTCAGCTCCTGGTCTAr 
670 680 €90 700 710 720 

Y777-ADGVPS RFSGSGSGT 
7A7ACAACAACC77AGCAGA7GG7G7GCCA7CAAGG77CAG7GGCAGTGGA7CAGGAACA 
73C 740 75C 760 770 780 

QYSLK-INSLQPE-DFGSYYCQ 
CAATAr7CTC7CAAGA7CAACAGCCTGCAACC7GAAGA77T7GGGAGT7ATTACTGTCAA 
790 800 810 820 830 840 

H FWSTPR-TFGG.GTKLEIKB 
CA7TTTTGGAGTAC7CCTCGGACG77CGGTGGAGGCACCAAGC7GGAAATCAAACGGTAA 
850 860 870 83C 890 900 



TAAGAGCTC GAA77C 
91 C 



FIG. 19 



■SUBST.TUTZ SHEET 



li^-,*: "f r"!? ? PCT/GB89/0I344 
KM Originally T± l*~i 

0 7 7 9 6 0 0 



23 



• MKY LLPT 

AAGC77GCA7GCAAA77C7A*77CAAw^GACAG7CA7AA7GAAA7ACC7A77GCCTACG 
10 2C 3C 40 5C 60 

A AAGLLLLAAQPAMAQVQLQ 
GCAGCCGC7GGA77G77A77AC7CGC7GCCCAACCAGCGA7GGCCCAGGTGCAGCTGCAG 
70 8C 90 100 110 120 

ESGPGLVAPSQSLSI7C7VS 
GAG7CAGGACC7GGCC7GG7GGCGCCC7CACAGAGCC7G7CCA7CACA7GCACCG7CTCA 
130 14C 15C 160 170 180 

GFSL7GYGVNWVRQPPGKGL 
GGG77C7CA77AACCGGC7A7GGTG7AAAC7GGG77CGCCAGCC7CCAGGAAAGGGTCTG 
190 20C 210 220 230 240 

EW1GMIWGDGN70YNSALKS 
GA 37 GGC7GGGAA7 GA777GGGG7GATGGAAACACAGAC7A7AA7TCAG 77C7CAAATCC 
25C 26C 270 230 290 300 

RL5ISK7NSKSQ V. F L K M N S L 
A ^A Z 7 GA 3 C A7 C AG CAA GGA CAAC7 C C AAG AG C CAAGTTT7C 77AAAAA7 GAACAG7C 7G 
31C 32C 33C 34C 350 360 

H Z 2 2 7 A R Y Y C A R Z R 0 YRL D Y 
C A ZA C 7 GA 7 GAC AC A G C C AG G 7AC 7AC 7 G7 G C CAGAGA GA GAGA77A7AGGC 77GAC7AC 
37C 38C 390 400 410 420 

W G G G 7 7 V 7 V S SGGGAPAAAP 
7 j\j\j«v*CAA«GCAC CACGG7CACCG7C7CC7CAGG7GG7GG7GC7CCAGCAGC7GCACCT 
430 44C 4SC 460 470 480 

AG33 CVQLKZSGPGLVAPSQ 
G77GGAGGAGGACAGG7GCAGC7GAAGGAG7CAGGACC7GGCC7GG7GGCGCCC7CACAG 
4?0 500 510 520 530 540 

S-5. I7C7VSGFSLTGYGVNW 
AGC77G7CCA7CACA7GCACCGVCVCAGGG77C7CA77AACCGGC7A7GG7G7AAACTGG 
550 56C 570 580 590 600 

VRQPFGK.GLEWLGMIWGOGN 
G- -CGCCAGCC7CCAGGAAAGGG7C7GGAG7GGC7GGGAA7GA7TTGGGG7GA7GGAAAC 
61C 620 630 640 650 660 

7DYNSALKSRLSISKDNSKS 
ACAGAC7A7AA77CAGC7C7CAAA7CCAGACTGAGCA7CAGCAAGGACAACTCCAAGAGC 
670 68C 690 700 710 720 

Q V F LKMNSLHTDDTARYYCA 

CAAG7TTTCTTAAAAA7GAACAG7C7GCACAC7GA7GACACAGCCAGG7AC7AC7GTGCC 
730 74C 750 760 770 780 

RERDYRLDYWGQG7TV7VSS 
AGAGAGAGAGA7TA7AGGC77GAC7AC7GGGGCCAAGGCACCACGGTCACCG7C7CC7CA 
790 800 810 820 830 840 



T AA7 AAGA GC 
35C 



FIG. 20 



r wt wi — PCT/GB89/01344 



A* Originally F11 ^^ 



077 9 6 8 0 5 



1Q MKYLLP7AA 
% GCA7GCAAA77C7A777CAAGGASACAG7CA7AA7GAAA7ACC7A77GCC7ACGGCAGCC 
10 20 30 40 50 60 

AGLLLLAAQPAMAQVQLQES 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPGLVAPSQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCC7CACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



SLTGYGVNWVRQPPGKGLEW 
r 7CA77AACCGGC7A7GG7G7AAAC7GGG77CGCCAGCCTCCAGGAAAGGGTC7GGAG7GG 
190 200 210 220 230 240 



LGMIWGOGNTDYKSALKSRL 
CTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 26C 270 280 290 300 



S ISKDNSKSQVFL'KMNSLHT 
AGCA7CAGCAAGGACAAC7CCAA3AGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 33C 340 350 360 



DD7A RYYCARERDYRLDYWG 
GA7GACACAGCCAGG7AC7AC7S7GCCAGAGAGAGAGA77A7AGGC77GAC7AC7GGGGC 
370 380 390 400 410 420 



QGTTVTVS SR7PEMPVLENR 
CAAGGCACCACGGTCACCG7CTCC7CACGGACACCAGAAATGCC7GTTCTGGAAAACCGG 
430 440 450 460 470 480 



AAQGD I TAPGGARRLTGDQT 
GC7GC7CAGGGCGA7A77ACTGCACCCGGCGG7GC7CGCCG777AACGGG7GA7CAGAC7 
490 50C 510 520 530 540 



AALRD5LSDKPAKNI ILLIG 
GCCGCTCTGCGT^ATTCTCTTAGCGATAAACCTGCAAAAAATATTATTTTGCTGATTGGC 
550 560 570 580 590 600 



DGMGDSEITAARNYAEGAGG 
GATGGGATGGGGGACTCGGAAA7TACTGCCGCACGTAATTATGCCGAAGGTGCGGGCGGC 
610 620 630 640 650 660 



F F K G I DALP LTGQYTHYALN* 
TTTTTTAAAGGTATAGATGCCTTACCGCTTACCGGGCAATACACTCACTATGCGCTGAAT 
670 680 690 700 710 720 



KKTGKPDYVTDSAASATAWS 
AAAAAAACCGGCAAACCGGAC7ACG7CACCGACTCGGC7GCATCAGCAACCGCC7GG7CA 
730 740 750 760 77C 780 



FIG. 21 a 



A* OrlglaaUy Fl lj 

0 7 7 9 8 8 

70 ^ tgvKTYNGALGVDIHEKDHP 
% -3 ACCGGTGTCAAAACCTATAACGGCGCGCTGGGCGTCGATATTCACGAAAAAGATCACCCA 
ZO 790 BOO .810 820 830 B«0 

TILEMAKAAGLATGNVSTAE 
ACGATTCTGGAAATGGCAAAAGCCGCAGGTCTGGCGACCGGTAACGTTTCTACCGCAGAG 
850 860 870 880 890 900 

LQDAT PAALVAHVTS RKCYG 
TTGCAGGATGCCACGCCCGCTGCGCTGGTGGCACATGTGACCTCGCGCAAATGCTACGGT 
910 920 930 940 950 960 

p SAT SEKCPGNALEKGGKGS 
CCGAGCGCGACCAGTGAAAAATGTCCGGGTAACGCTCTGGAAAAAGGCGGAAAAGGATCG 
970 980 990 1000 1010 1020 

I TEQ LLNARADVT LGGGAKT 
ATTACCGAACAGCTGCTTAACGCTCGTGCCGACGTTACGCTTGGCGGCGGCGCAAAAACw 
- 1030 1040 1050 1060 1070 1080 

FAS TATA G -WQGKTLRE Q A Q 
T^TGCTGAAACGGCAACCGCTGGTGAATGGCAGGGAAAAACGCTGCGTGAACAGGCACAv, 
I09C 1100 1110 1120 1130 1140 

ARGYQLV5DAASLNSVTEAN 
GZGCGTGGTTATCAGTTGGTGAGCGATGCTGCCTCACTGAATTCGGTGACGGAAGCGAAT 
1150 1160 1170 1180 ^1190 1200 

* * 

QQKP'LLGLFADGNMPVRWLG 
CAGC VAAAACCCC7GCTTGGCC7GT77GCTGACGGCAA7ATGCCAGTGCGCTGGCTAGGA 
1210 1220 1230 1240 1250 1260 

skat'yhgnidkpavtctpn-p 

CCGAAAGCAACGTACCATGGCAA7ATCGATAAGCCCGCAGTCACCTGTACGCCAAATCCG 
1270 1280 1290 1300 1310 1320 

QRNDSVPTLAQMTDKAIELL 
CAACGTAATGACAGTGTACCAACCCTGGCGCAGATGACCGACAAAGCCATTGAATTGT7G 
1330 1340 1350 1360 1370 1380 

S KN F KG" FF'LQ VEGAS I DKQ D 
AGTAAAAATGAGAAAGGCTTTTTCCTGCAAGTTGAAGGTGCGTCAATCGATAAACAGGAT 

1390 1400 1410 1420 1430 144C 

HAA NPCGQIGETVDLDEAVQ 
CATGCTGCGAATCCTTGTGGGCAAATTGGCGAGACGGTCGATCTCGATGAAGCCGTACAA 
1450 1460 1470 1480 1490 1500 

? A L * E F A K K E -G N 7 • L V I V T A D H 
CGGGC3CTGGAATTCGCTAAAAAGGAGGG7AACACGCTGGTCATAGTCACCGCTGATCAC 
1510 1520 1530 1540 1550 156C 

FIG. 21b 



I'FZISZ U f r" M — PCT/GB89/01344 
A4 Originally Fllr^ 

077 9 6 p, ( 



2 M 



23 



AHASQ IVAPDTKAPGLTQAI* 
GCCCACGCCAGCCAGATTGTTGCGCCGGATACCAAAGCTCCGGGCCTCACCCAGGCGCTA 
1570 1580 1590 1600 1610 1620 

NTKDGAVMVM .SYGNSEEDSQ 
AATACCAAAGA7GGCGCAGTGATGGTGATGAGTTACGGGAACTCCGAAGAGGATTCACAA 
1630 1640 1650 1660 1670 1680 

E H T G S Q L R I AA Y G P H A A N VV 
GAACATACCGGCAGTCAGTTGCGTATTGCGGCGTATGGCCCGCATGCCGCCAATGTTGTT 
1690 1700 1710 1720 1730 1740 



GLTDQT DLFYTMKAALGLK* 
GGACTGACCGACCAGACCGATCTCTTCTACACCATGAAAGCCGCTCTGGGGCTGAAATAA 
1750 1760 . 1770 1780 1790 1800 

AACCGCGCCCGGGAGTGAATTTTCGCTGCCGGGTGGTTTTTTTGCTGTTAGC 
1810 1820 1830 1840 1850 



FIG. 21 c 



PCT/GB89/01344 



0 7 7 9 6 8 0 



MKYLLPTAA 
GCA7GCAAA7TC7ATT7CAAGGAGACAG7CA7AA7GAAA7ACC7A7TGCC7ACGGCAGCC 
10 '20 30 40 50 60 



A GLLLLAAQPAMAQVQLQE S 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPGLVAPSQSLS ITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



S LTGYGVNWVRQ P PGKGLEW 
TCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
19C 200 210 220 230 240 



LGMIWGDGNTDYNSALKSRL 
CTGGGAATGATf T GGGG7G AT GGAAAC AC AGACTATAATTC AGCTCTCAAATCC AG ACTG 
250 2€C 270 280 290 300 



S ISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAAGTrCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 



DDTARYYCA-RERDY'RLDYWG 
GATGACACAGCCAGG7ACTACTG7GCCAGAGAGAGAGATTATAGGCT7GAC7AC7GGGGC 
370 38C 390 400 410 420 



QGTTVTVSS * * 
CAAGGCACCACGGTCACCGTC7CC7CA7AA7AAGAGC7A7CCCGGGAGC77GCATGCAAA 
430 44C 450 460 470 480 



MKY LLPTAAAGL 
TTC7A7TTCAAGGAGACAGTCA7AA7GAAATACCTA7TGCC7ACGGCAGCCGC7GGA77G 
490 500 510 520 530 540 



LLLAAQPAMAD I ELVDLEIK 
TTATTACTCGCTGCCCAACCAGCGATGGCCGACATCGAGCTCGTCGACCTCGAGATCAAA 
550 560 570 580 590 600 



REQKL I S EE D LN * * 
CGGGAACAAAAAC7CA7CTCAGAAGAGGA7C7GAA77AA7AATGA7CAAACGG7AATAAG 
610 620- 630 640 650 660 



GA7CCAGCTCGAA77C 
670 



A* Originally Fll^ 



22 /23 



FIG. 22 



Ad Originally Tliz* ^ PCT/GB89/013-U 

077968 0 

'23 



A 

QVQLQESGPGLVQPSQSLSI 
OiGGTGCAGCTGCAGGAGTCAGGACCTGGCCTAGTGCAGCCCTCACAGAGCCTGTCCATC 

10 20 30 40 50 60 

G N P 

TCTVSGFSLTSYGVHWVRQS 
ACCTGCACAGTCTCTGGTTTCTCATTAACTAGC7ATGGTGTACACTGGGTTCGCCAGTCT 

C 

70 80 90 100 110 120 



PGKGLEWLGMIWGDGMTDYM 
CCAGGAAAGGGTCTGGAGTGGCTGGGAATGATTTGGGGTGATGGAAACACAGACTATAAT 
130 140 15C 160 170 180 

SALK S RL S I SKDNSKSQVF L 
TCAGCTCTCAAATCCAGACrGAGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTA 
190 200 210 220 230 240 



KMNS1HTDD. TARYYCARERD 
AAAATGAACAGTZTGCACACTGArGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGAT 
250 26C 27G 280 290 300 

YRLDYWGQGTTVTVSS 
7A7AGGCT7GACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 
31C 32C 330 340 



FIG. 23 



